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(54) Abstract Title 

Exhaust powered air conditioning system 

(57) A system recovers waste energy contained within the exhaust of a combustion engine to power air 
llnHitir^na nr rfTfrioeration systems Energy recovery may be in the form of pressure, temperature, veloctty 
TX^^S^f b^usTd in wh?le or in part to power an air conditioning system. The energy may 
be used indirect via transmission media, as the energy input to an air conditiomng system. As 

shown exhaust heat and additional reaction heat from an exhaust catalyst (3) is recovered through a heat 
S^tW Xumitiq water into steam to drive a turbine (5) which in turn dr.ves an air conditioning 
^iXor (6) lla steam is condensed back to water (7) and continues in the cycle. Alternatively, air could be 
2 Tas the refrigerant, being compressed using recovered energy, cooled and then expanded to produce a 
cooled air supply. 
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PATENT APPLICATION 
EXHAUSI POWEPFD AIR CON nmnNING SYSTEM 

This invention relates to the use of waste energy within the exhaust system to power 
(in whole or in part) an air conditioning or refrigeration system. 

Many vehicles are powered by internal combustion engines, these internal 
combustion engines will produce an exhaust flow which contains combustion 
products, and which is at an elevated temperature relative to the surrounding 
ambient. Exhaust flows often have residual energy present in them in terms of 
possibly pressure, temperature, velocity and chemical energy. This energy is 
sometimes harnessed for secondary functions such as in turbo chargers. 
Furthermore in order to make the chemical composition of the exhaust acceptable 
within certain emission regulations the exhaust flow often passes through a catalytic 
convenor which promotes chemical reactions to convert the upstream exhaust 
chemical composition into a more acceptable one by the time the exhaust leaves to 
ambient air. 

One particular example of a catalytic converter reaction is the oxidation of carbon 
monoxide to carbon dioxide using residual oxygen present within the exhaust. This 
reaction is exothermic and therefore releases further heat energy from the exhaust 
flow which is then dumped to atmosphere. The purpose of the present invention is 
to make use of the extra energy such as that created as a result of such catalytic 
converter reactions to power further plant often associated with vehicles using 
internal combustion engines. The particular equipment being considered here is the 
air conditioning system or refrigeration system of the vehicle. The air conditioning 
system makes use of a refrigerant which is compressed, evaporated and expanded 
through a cycle in order to allow heat to be extracted from air entering the vehicle 
and transferred to the outside ambient air. Such air conditioning systems usually 
represent a significant power consumption for the power plant. 
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Under the present invention the exothermic heat released as a result of catalytic 
converter reactions is harnessed and then used to drive the air conditioning system, 
in particular the compressor of the fluid in question. One embodiment of the system 
is described by way of an example shown in Figure 1, wherein exhaust from an 
engine (1) flows along an exhaust duct (2) and passes through a catalytic converter 
(3), where exothermic reactions result in a rise in temperature of the exhaust. Water 
is passed over the outside of the catalytic converter, extracting heat from the 
exhaust through a heat exchanger (4). The water is raised to steam and then drives 
a small steam turbine (5), which in turn drives the compressor of the air conditioning 
system (6). After the turbine the steam is passed through a condenser (7) and is 
cooled back to ambient before passing back to the heat exchanger to be heated 
again. Variations on this design are possible, for example, the exothermic reaction 
and the temperature difference created by the exhaust can be used to drive a 
re aeration cycle in its own right. Furthermore, the steam generator system could 
be used to drive an air compressor and the air could be compressed then cooled by 
ambient air and then expanded into the vehicle. Alternatively the air or the steam or 
some of the exhaust flow could be passed through a cyclone system to allow the 
generation of cold temperature air to pass into the vehicle. 
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CLAIMS 

FXHAUST POWERED AIR CONDITIONING SYSTEM 

1 A system or device using waste energy contained within the exhaust system of a 
combustion engine to power an air conditioning or refrigeration system in whole or in 
part. 

2 A system or device as claimed in Claim 1 wherein the exhaust energy recovered 
is in one ore more of the following forms: pressure, temperature, velocity or chemical 
energy. 

3 A system or device as claimed in any preceding claim, wherein the reaction heat 
of an exhaust catalytic converter is in whole or in part the energy used to power an air 
conditioning or refrigeration system. 

4 A system or device as claimed in any preceding claim, which is used to power 
the air conditioning or refrigeration system of a vehicle. 

5 A system or device as claimed in any preceding claim, which uses the waste 
energy from combustion engine exhaust to reduce in whole or in part the load placed on 
the engine by the air conditioning or refrigeration system. 

6 A system or device as claimed in any preceding claim, wherein the recovered 
waste energy is used directly as the energy input to an air conditioning or refrigeration 
system. 

7 A system or device as claimed in any preceding claim, wherein the recovered 
waste energy is used indirectly as the energy input to an air conditioning or refrigeration 
system using one or more transport media to convey the energy. 

8 A system or device as claimed in any preceding claim, wherein water is used as 
the medium for recovery of the waste energy from the exhaust system or catalyst. 

9 A system or device as claimed in any preceding claim, wherein water is used in a 
closed cycle as the medium with which to recover waste exhaust energy and directly or 
indirectly power an air conditioning or refrigeration system. 

10 A system or device as claimed in any preceding claim, wherein steam is raised 
using the waste exhaust energy for use in powering an air conditioning or refrigeration 
system. 

1 1 A system or device as claimed in any preceding claim, wherein steam generated 
by exhaust energy recovery is used to drive a steam turbine which in turn drives an air 
conditioning compressor. 
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12 A system or device as claimed in any preceding claim, wherein steam generated 
by exhaust energy recovery is used to drive an air compressor, the compressed air from 
which is then used either directly or indirectly to power an air conditioning or 
refrigeration system. 

13 A system or device as claimed in any preceding claim, wherein steam generated 
by exhaust energy recovery is used to drive an air compressor the compressed air from 
which is cooled by ambient air and then expanded into a vehicle to produce cooled air. 

14 A system or device as claimed in any preceding claim, wherein steam or 
compressed air generated by exhaust energy recovery is passed through a cyclone 
system to generate cooled air for transport into a vehicle. 

15 A system or device substantially as described herein and one version of which is 
described with reference to Figure 1 . 
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